Morphological differences between the trabecular meshworks of zebrafish and mammals.
The zebrafish has been used as an animal model to study ocular development and diseases, including glaucoma. However, there are still many concerns about the morphological differences between zebrafish and mammals. Before using the zebrafish for glaucoma studies, we should understand the morphological differences in the trabecular meshworks (TMs) of zebrafish and other animal models. This study investigated and compared the histological morphologies and compositions of the extracellular matrices of the TMs of the zebrafish and some commonly used animal models, including the mouse, rat, rabbit, and cow. Sections of the angular portions from the studied species (mouse, rat, rabbit, cow, zebrafish, and human) were prepared for immunohistochemical and electron microscopic analyses. Antibodies directed against cytoskeletal and extracellular matrix components (AE1/AE3, vimentin, alpha-smooth muscle actin, keratocan, and lumican) were used for immunolocalization. Reverse transcription polymerase chain reaction (RT-PCR) for keratocan and lumican was also performed. The TMs of the mouse, rat, and human consist of extracellular matrix organized into a network of beams covered in trabecular endothelial cells. However, no lamellate meshwork exists in the TMs of the rabbit, cow, or zebrafish. Instead, a reticular meshwork (rabbit and cow) and an annular ligament (zebrafish) develop. Immunohistological analysis revealed that vimentin is expressed in the TMs of the rat, rabbit, and human, and alpha-smooth muscle actin is expressed in the TMs of the mouse, rat, rabbit, and human. Only the annular ligament of the zebrafish stained positively with anti-AE1/AE3 antibody. The annular ligament of the zebrafish also expresses keratocan and lumican. The human TM showed weakly positive staining of lumican. A prominent distribution of mitochondria and intracellular vacuoles is observed in the trabecular cells of the mouse, rat, rabbit, and cow, but not the zebrafish. The analysis of RT-PCR shows the keratocan and lumican mRNAs are expressed in the annular ligament of zebrafish, but not in mouse, rat, rabbit, and cow. We conclude that the zebrafish expresses different extracellular matrix proteins and has a distinctive ultrastructure in the TM. Therefore, zebrafish should be used with caution for glaucoma studies.